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(54) ELECTROSTATIC IMAGE MAKING APPARATUS 

(57)Abstract: 

PURPOSE: To provide an electrostatic image making 
apparatus in which a charge generation control element 
is made by utilizing a principle of electron discharge from 
the surface of a ferroelectric substance the to 
constitute a control element for charge generation and 
driving voltage can be reduced remarkably. 
CONSTITUTION: A charge generation control element is 
composed of a line electrode 2 formed on an insulating 
substrate 1 , the first insulating film 3 formed on part of 
the surface of the line electrode 2, ferroelectric films 4 
formed on part of the line electrode 2 and on the 
surface of the first insulating film 3, a finger electrode 5 
which is formed on the surface of the ferroelectric film 4 
and has a finger hole 5a in the middle, the second 
insulating film 6 which is formed on the surface of the 
finger electrode 5 and has a hole part 6a in the middle, 
and a screen electrode 7 which is formed on the surface 
of the insulating film 6 and has a screen hole 7a in the 
middle. An electrostatic image making apparatus is 
composed with the use of the charge generation control element. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electrostatic image forming device comprising provided with an electric charge 

generating controlling element: 

A line electrode formed on an insulator. 




A solid ferroelectrics film formed in the surface of this line electrode. 

A finger electrode which is formed in the surface of this solid ferroelectrics film, and has a pore 
for electric charge generating in the central part. 

A screen electrode which was formed in this finger electrode surface in the central part via a 
solid insulation body membrane which has a pore which makes an electric charge pass and which 
has a pore for electric charge control in the central part. 

[Claim 2]The electrostatic image forming device according to claim 1, wherein a finger electrode 
of said electric charge generating controlling element has two or more pores. 
[Claim 3]The electrostatic image forming device according to claim 1 or 2, wherein a screen 
electrode of said electric charge generating controlling element has two or more pores. 
[Claim 4] An electrostatic image forming device given in any 1 paragraph of claims 1-3, wherein 
said electric charge generating controlling element is provided with the 2nd screen electrode 
that has a pore which makes the central part pass an electric charge between a finger electrode 
and a screen electrode. 

[Claim 5]The electrostatic image forming device according to claim 4, wherein the 2nd screen 
electrode of said electric charge generating controlling element has two or more pores. 
[Claim 6]An electrostatic image forming device comprising provided with an electric charge 
generating part which connects in common a line electrode of each electric charge generating 
controlling element which arranged many electric charge generating controlling elements in the 
shape of two dimensions, and was arranged by line writing direction, and connects in common a 
finger electrode of each electric charge generating controlling element arranged in a column 
direction: 

A line electrode formed on an insulator. 

A solid ferroelectrics film formed in the surface of this line electrode. 

A finger electrode which is formed in the surface of this solid ferroelectrics film, and has a pore 
for electric charge generating in the central part. 

A screen electrode which was formed in this finger electrode surface in the central part via a 
solid insulation body membrane which has a pore which makes an electric charge pass and which 
has a pore for electric charge control in the central part. 

[Claim 7]Many electric charge generating controlling elements characterized by comprising the 
following are arranged in the shape of two dimensions, An electrostatic image forming device 
provided with an electric charge generating part which connects in common a line electrode and 
a finger electrode of each electric charge generating controlling element which were arranged by 
line writing direction, respectively, and connects in common the 2nd screen electrode of each 
electric charge generating controlling element arranged in a column direction. 
A line electrode formed on an insulator. 

A solid ferroelectrics film formed in the surface of this line electrode. 

A finger electrode which is formed in the surface of this solid ferroelectrics film, and has a pore 
for electric charge generating in the central part. 

The 1st screen electrode that was formed in this finger electrode surface in the central part via 
a solid insulation body membrane which has a pore which makes an electric charge pass and that 
has a pore for electric charge control in the central part, The 2nd screen electrode that has the 
pore which was provided between said finger electrode and said 1 st screen electrode, and which 
makes the central part pass an electric charge. 

[Claim 8]An electrostatic image forming device, wherein a thin film transistor group which is 
provided with a peripheral circuit for driving said electric charge generating part in said 
electrostatic image forming device according to claim 6 or 7, and constitutes this peripheral 
circuit is formed on the same substrate as said electric charge generating part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an electrostatic image forming device used for 

electrostatic printing, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]Conventionally, the method which uses corona discharge as a 
method of forming the latent image by electrostatic charge on a dielectric recording body by the 
principle transports an electric charge on a direct dielectric recording body, and it is made 
DEPOJISSHON [ a principle ] is indicated by JP,2~62862,B. Drawing 10 is a figure showing some 
sections of the charge generator of the electrostatic image forming device of the above- 
mentioned gazette indication. In the figure, 100 shows the electric charge generating controlling 
element of the piece of a charge generator. A charge generator arranges many electric charge 
generating controlling elements 100 the shape of one dimension, or in the shape of two 
dimensions, and is constituted. The electric charge generating controlling element 100 via the 
line electrode 101 which consists of metal, the dielectric film 103, and this dielectric film 103. It 
comprises the screen electrode 109 which consists of metal which countered with said finger 
electrode 105 and was allocated via the finger electrode 105, the insulator layer 107, this 
insulator layer 107, and space which consist of metal which countered in part with said line 
electrode 101, and was allocated. 

[0003]Next, operation of the electric charge generating controlling element 100 constituted in 
this way is explained. The line electrode 101 and the finger electrode 105 which have been 
arranged on both sides of the dielectric film 103 in drawing 10 In the surface area 104 of the 
dielectric film 103, an electric charge group occurs by a corona discharge phenomenon by 
impressing a volts alternating current from the power supply 102 in between. A negative charge 
with large mobility of this electric charge group is used for latent image formation. If 
electropositive potential is impressed to the screen electrode 109 which countered the finger 
electrode 105, and the insulator layer 107 was made to intervene, and was formed rather than 
the potential impressed to the finger electrode 105, The negative charge by which it was 
generated by corona discharge is extracted from the screen hole 108 currently formed in the 
screen electrode 109 through the channel 106. It is accelerated towards the drum 110 which is a 
dielectric recording body, the negative charge extracted from the screen hole 108, and it forms a 
latent charge image. [ the drum 110 ] Conversely, when electronegative potential is impressed to 
the screen electrode 109 to the finger electrode 105, extraction of the negative charge from the 
screen hole 108 is prevented, and the latent image to the drum 1 10 is no longer formed. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, since the principle of corona discharge is 
expressed by Paschen's law, Paschen's law is explained briefly first. Drawing 1 1 shows the 
capacitor which consists of parallel plate electrodes, the voltage V is impressed with the upper 
electrode 121, and 122 is grounded with the lower electrode. 123 Gases, such as air, exist about 
the gap of ******** and an inter-electrode distance is expressed with L 

[0005]It is the gap 1 23 when it becomes in the capacitor of such composition more than voltage 



V s with the impressed electromotive force V. A corona discharge phenomenon occurs inside. 

Drawing 12 is the graph charts showing the relation of voltage V s and the p-L product by which 

corona discharge is started, here — p — the gap 123 of a capacitor — expressing the pressure 
of an inner gas — L — the electrode 121 and 122 — the distance of a between is expressed. 
The gaseous kind (air, H 2 , A, Ne) is expressed with drawing 1 2 as a parameter. When a gas is air, 

the value of the p-L product from which V s becomes the minimum is set to 0.57. That is, in 

atmospheric pressure (760 torr) conditions, when L is about 7.5 micron, it is set to about 330 V 
which is the minimum firing potential (V j ). Under the conditions of atmospheric pressure, 

since L becomes short when smaller than this value in the mileage of an electric charge, firing 
potential rises. Since L becomes weak also when larger than this value in an electric field, firing 
potential rises. 

[0006]Table 1 is what showed the value of minimum firing potential V smjn at the time of using 

various gases and various electrode materials, and a p-L product collectively, and when the 

same electrode material is used, it is understood that firing potential fluctuates etc. by changing 

a gaseous kind. 

[0007] 
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[0008]In the electric charge generating controlling element which used the corona discharge of 
the conventional structure shown in drawing 10 by the above explanation, it turns out for the 
electric charge generation by corona discharge that the driver voltage more than minimum firing 
potential V sm | n is required at least. By the Paschen principle, the driver voltage for this corona 

discharge, the bottom of the conditions of atmospheric pressure operation of the gas which is 
the usual atmosphere of operation with air — about — it became more than 330 V, the special 
drive circuit which has the high-withstand-pressure characteristic was needed for the drive for 
corona discharge, and the problem that a drive circuit served as a heavy price existed after all. 
. [0009]This invention is what was made in order to cancel the above-mentioned problem in the 
electrostatic image forming device which uses the conventional corona discharge and forms the 
latent charge image by electrostatic charge by the principle made DEPOJISSHON on a dielectric 



recording body, It aims at providing the electrostatic image forming device using the electric 
charge generating controlling element by a new electric charge generating principle which the 
driver voltage for electric charge generating can reduce substantially compared with the method 
using the conventional corona discharge. 
[0010] 

[Means for Solving the Problem]In order to solve the above-mentioned problem, an invention 
given in this application claim 1 , A line electrode formed on an insulator, and a solid ferroelectrics 
film formed in the surface of this line electrode, A finger electrode which is formed in the surface 
of this solid ferroelectrics film, and has a pore for electric charge generating in the central part, 
An electrostatic image forming device is constituted using an electric charge generating 
controlling element which was formed in the central part in this finger electrode surface via a 
solid insulation body membrane which has a pore which makes an electric charge pass and which 
consists of a screen electrode which has a pore for electric charge control in the central part. 
[001 1]The invention according to claim 2 forms two or more pores of a finger electrode of an 
electric charge generating controlling element in said electrostatic image forming device 
according to claim 1 . 

[0012]The invention according to claim 3 forms two or more pores of a screen electrode of an 
electric charge generating controlling element in said electrostatic image forming device 
according to claim 1 or 2. 

[0013]The invention according to claim 4 equips any 1 paragraph of said claims 1-3 with the 2nd 
screen electrode that has a pore which makes an electric charge pass between a finger 
electrode of an electric charge generating controlling element, and a screen electrode at the 
central part in an electrostatic image forming device of a statement. 
[0014]In said electrostatic image forming device according to claim 4, as for the invention 
according to claim 5, the 2nd screen electrode of an electric charge generating controlling 
element has two or more pores. 

[001 5]A solid ferroelectrics film in which the invention according to claim 6 was formed in the 
surface of a line electrode formed on an insulator, and this line electrode, A finger electrode 
which is formed in the surface of this solid ferroelectrics film, and has a pore for electric charge 
generating in the central part, . Were formed in this finger electrode surface in the central part 
via a solid insulation body membrane which has a pore which makes an electric charge pass. An 
electric charge generating controlling element which consists of a screen electrode which has a 
pore for electric charge control in the central part, An electrostatic image forming device is 
constituted using an electric charge generating part which connects in common a line electrode 
of each electric charge generating controlling element which arranged a large number in the 
shape of two dimensions, and was arranged by line writing direction, and connects in common a 
finger electrode of each electric charge generating controlling element arranged in a column 
direction. 

[001 6]A solid ferroelectrics film in which the invention according to claim 7 was formed in the 
surface of a line electrode formed on an insulator, and this line electrode, A finger electrode 
which is formed in the surface of this solid ferroelectrics film, and has a pore for electric charge 
generating in the central part, The 1 st screen electrode that was formed in this finger electrode 
surface in the central part via a solid insulation body membrane which has a pore which makes 
an electric charge pass and that has a pore for electric charge control in the central part, An 
electric charge generating controlling element which consists of said finger electrode and the 
2nd screen electrode that has the pore which was provided between said 1st screen electrode, 
and which makes the central part pass an electric charge, An electrostatic image forming device, 
is constituted using an electric charge generating part which connects in common a line 
electrode and a finger electrode of each electric charge generating controlling element which 
arranged a large number in the shape of two dimensions, and were arranged by line writing 
direction, respectively, and connects in common the 2nd screen electrode of each electric 
charge generating controlling element arranged in a column direction. 

[0017]The invention according to claim 8 is provided with a peripheral circuit for driving said 
electric charge generating part in said electrostatic image forming device according to claim 6 or 



7, and a thin film transistor group which constitutes this peripheral circuit is formed on the same 
substrate as said electric charge generating part. 

[0018]In addition, it is as follows when means by which it is characterized about this invention 
are enumerated. 

(1) In an electrostatic image forming device given in any 1 paragraph of said claims 1-3, an 
electric charge generating controlling element equips finger electrodes other than a pore for 
electric charge generating of a finger electrode, and a field of the neighborhood, and line inter- 
electrode with an insulator layer. 

(2) In an electrostatic image forming device given in any 1 paragraph of said claims 1-5, a solid 
ferroelectrics film of an electric charge generating controlling element is formed by PZT, PLZT, 
and either of Y1. 

(3) In the above-mentioned (2) paragraph, thickness of a solid ferroelectrics film is characterized 
by being a. range which is 1-10 microns. 

(4) In an electrostatic image forming device given in any 1 paragraph of said claims 1-5, a line 
electrode of an electric charge generating controlling element comprises monolayer formed with 
either of the metal of platinum, gold, and golden-palladium, silver, or a palladium system. 

(5) In an electrostatic image forming device of a statement, in any 1 paragraph of said claims 1-5 
a line electrode of an electric charge generating controlling element, It comprises a double layer 
film which consists of a top film formed with either of the metal of platinum, gold, and golden- 
palladium, silver, or a palladium system, and a lower film formed with aluminum. 

(6) In an electrostatic image forming device given in any 1 paragraph of said claims 1-5, a finger 
electrode of an electric charge generating controlling element comprises monolayer formed with 
either of the metal of platinum, gold, and golden-palladium, silver, or a palladium system. 

(7) In an electrostatic image forming device of a statement, in any 1 paragraph of said claims 1-5 
a finger electrode of an electric charge generating controlling element, It comprises a double 
layer film which consists of a lower film formed with either of the metal of platinum, gold, and 
golden-palladium, silver, or a palladium system, and a top film formed by either aluminum, 
molybdenum or titanium. 

(8) In the above-mentioned (4) - (7) paragraph, it is characterized by thickness of a finger 
electrode or a line electrode being about 1 micron. 

(9) In the above-mentioned (1) paragraph, an insulator layer is formed with silicon oxide or silicon 
nitride. 

(10) In the above-mentioned (9) paragraph, it is characterized by thickness of an insulator layer 
being about 2 microns. 

(1 1) In an electrostatic image forming device given in any 1 paragraph of said claims 1-5, a solid 
insulation body membrane of an electric charge generating controlling element is formed with 
organic materials which consist of polyimide or resist. 

(12) In the above-mentioned (11) paragraph, thickness of a solid insulation body membrane is 
characterized by being a range which is about ten to 100 micron. 

(13) In an electrostatic image forming device given in any 1 paragraph of said claims 1-5, a 
screen electrode or the 1st screen electrode of an electric charge generating controlling element 
is formed by molybdenum or titanium. 

(14) In said electrostatic image forming device according to claim 4 or 5, the 2nd screen 
electrode of an electric charge generating controlling element is formed by molybdenum or 
titanium. 

(15) In the above (13) and (14) paragraphs, it is characterized by thickness of a screen electrode 
or the 1st screen electrode, and the 2nd screen electrode being about 1 micron. 

(16) Carry out AC drive of a line electrode and a finger electrode of an electric charge 
generating controlling element, make a screen electrode into constant potential, and make it 
operate in said electrostatic image forming device according to claim 6. 

(17) Carry out AC drive of a line electrode and the 2nd screen electrode of an electric charge 
generating controlling element, make the 1 st screen electrode and finger electrode into constant 
potential, and make it operate in said electrostatic image forming device according to claim 7. 

(18) Carry out AC drive of a finger electrode and the 2nd screen electrode of an electric charge 



generating controlling element, make the 1 st screen electrode and line electrode into constant 
potential, and make it operate in said electrostatic image forming device according to claim 7. 

(19) Hold atmosphere in the fixed state in said electrostatic image forming device according to 
claim 6 or 7 at least at the time of operation. 

(20) In the above-mentioned (19) paragraph, it is characterized by atmosphere being N 2 gas or 
mixed gas of argon and carbon dioxide. 

(21) Form a pore formed into a solid insulation body membrane of an electric charge generating 
controlling element after formation of a screen electrode in an electrostatic image forming 
device given in any 1 paragraph of said claims 1-5. 

(22) In said electrostatic image forming device according to claim 8, form an electric charge 
generating controlling element after forming a thin film transistor group which constitutes a 
peripheral circuit. 

[0019] 

[work — ] for Although an electric charge generating controlling element which makes a principle 
electron emission from a ferroelectric constituted as mentioned above is used for this invention, 
it explains this principle of operation first. Institute of Electronics, Information and 
Communication Engineers technical report In [technical report of IEICE ED93-1 46(1 993-1 2)pp. 
81-88], in the title "field electron emission from ferroelectric PZT ceramics." A report of the 
meaning referred to as performing electron emission to inside of a vacuum using a ferroelectric 
is made. (A) of drawing 13 is the section structure of a device shown in this paper. 201 being an 
upper electrode which has ******Hike plane shape, and being formed with platinum (Pt) — 
electrolyte thickness — t is 2000A. 202 It is the ferroelectric ceramic membrane which consists 
of ** PZT, and the thickness is 60 microns. 203 It is **********, and it is formed with platinum 
(Pt) like the upper electrode 201, and the thickness t is 2000A. 204 It is a current probe for 
detecting **********, and is located in about 10-mm upper place of the upper electrode 201. 
(B) of drawing 13 is a driving waveform impressed to each electrode. The lower electrode 203 is 
always grounded and serves as ground potential. Although positive potential about abbreviation 
100 V is usually impressed to the upper electrode 201, negative potential about -300 V is 
impressed from -30 in pulse. In a device of such composition, "residual gas in nitrogen (N 2 ) 

atmosphere under pressure conditions below 0.5 torr, It is described in "from which an emission- 
electron current density value per one pulse was not based on a pressure, but a good fixed 

current value of abbreviation 13.1 A/cm 2 was acquired, and the above-mentioned paper. 
[0020]And about a principle of electron emission from a ferroelectric. An electron in which 
"upper electrode existed on the surface of a ferroelectric in a state of positive potential, As a 
result of polarization inversion's arising by impression of negative pulse voltage, a huge electric 
field is induced by the surface with non-compensating polarization charge, and prediction with 
"by which electrons are emitted into a vacuum from the ferroelectric surface of metal of an 
electrode or its edge is described by authors of a paper. As a material of a ferroelectric, PLZT 
etc. which added a lantern (La) are raised to PZT (lead zirconate titanate) and PZT, and gold and 
golden-palladium, silver, etc. other than platinum are mentioned as an electrode material. A 
report that it became clear experimentally as an electrode material of a ferroelectric that metal 
of an iridium system is desirable from a point of the reliability of a ferroelectric and endurance is 
made by Nikkei micro device May, 1994 item pp.80-81. 

[0021]By the way, in an electric charge generating controlling element of the conventional 
electrostatic image forming device shown in drawing 10, distance to a drum serves as about 200 
micron from the surface of a screen electrode. Although an electron is not detected by a 
pressure more than 0.5 torr in the above-mentioned paper, it is distance from an upper electrode 
to a current probe from 1 0 mm 200 If it brings close to a micron grade, In atmospheric pressure, 
electronic detection is possible, and a work function difference over an electron emitted all over 
space from the ferroelectric surface into a vacuum and the atmosphere is the same, Since an 
electric field inside a ferroelectric is in inverse proportion to thickness, if thickness of 60 
microns of a ferroelectric of a device shown in the above-mentioned paper is thin-film-ized, for 
example to 6-micron thickness, it will become possible for driver voltage for electron emission to 



decrease it to tens of v or less. Based on the above knowledge, an invention given [ this each ] 
in a claim constitutes an electric charge generating controlling element in an electrostatic image 
forming device as mentioned above using ferroelectric membrane. 

[0022]Thus, by adopting an electric charge generating controlling element using ferroelectric 
membrane, An operation which excelled [ driver voltage / which was substantially reduced 
compared with the conventional electric charge generating controlling element whose generation 
of an electric charge is attained above the minimum firing potential predicted with the Paschen 
principle ] in generation of an electric charge being attained etc. can be demonstrated. 
[0023] 

[Example]Next, an example is described. Drawing 1 is a figure showing the device section 
structure of the electric charge generating controlling element of the 1st example of the 
electrostatic image forming device concerning this invention. In drawing 1 t 1 is an insulating 
substrate which consists of quartz (glass), and 2 is a line electrode which consists of metal 
formed on this board 1. 3 is the 1st insulator layer that comprises silicon oxide etc., and 4 is the 
ferroelectric membrane formed in a part of line electrode 2 and the upper part of the 1 st 
insulator layer 3. 5 is a finger electrode which consists of metal, and equips the central part with 
the finger hole 5a used as an electric charge generation part. 6 is the 2nd insulator layer that 
consists of polyimide etc., and equips the central part with the pore 6a for electric charge 
passage. 7 is a screen electrode which consists of metal, and equips the central part with the 
screen hole 7a for electric charge control. The 1st insulator layer 3 of the above is formed 
between the finger hole 5a used as an electric charge generation part and finger electrodes 5 
other than the neighborhood, and the line electrode 2. 

The duty of keeping the insulation between two electrodes electric, or reducing the capacity 
between two electrodes is achieved. 

In this example, although the 1 st insulator layer 3 shows what was formed right above the line 
electrode 2, of course, it may form this 1st insulator layer 3 directly under the finger electrode 5. 
Parameters which constitute each insulator layer, ferroelectric membrane, and each electrode, 
such as a concrete material or thickness, are explained in detail in the 2nd following example. 
[0024] Drawing 2 is a figure showing the plane constitution of the electric charge generating part 
of the electrostatic image forming device which has arranged two or more electric charge 
generating controlling elements of composition of having been shown in drawing 1 in two 
dimensions. 

It is connected to a line in the direction of a line (width), and the line electrode of each electric 
charge generating controlling element constitutes line electrode wire 2j formed in parallel, and 

2 i + 1- 

On the other hand, it is connected to a line in the direction of a sequence (length), and the finger 
electrode of each electric charge generating controlling element constitutes finger electrode wire 
5j_ 1 and 5j which were formed in parallel, and 5j +1 from a gestalt which intersects aslant said line 

electrode wire 2. and 2 j+1 . The screen electrode 7 most located in the upper part is extensively 

formed in common to each electric charge generating controlling element on section structure. 
And the screen hole 7a is formed in the part where line electrode wire 2 jf 2 j+1 , finger electrode 

wire 5^, 5j, and 5j +1 cross, and the finger hole 5a is formed down the screen hole 7a. 

[Q025] Drawing 3 is a figure showing the driving waveform of each part for driving the 
electrostatic image forming device shown in drawing 1 and drawing 2 . First, screen electrode 
potential V s has negative potential fixed in DC to potential V Q of the drum on which an 

electrostatic image is formed. On the other hand, two potential V pH which differs in a level, and 
V floor line are ' m P ressec ' to a f" n g er electrode in AC or in pulse. When two potential V LH which 
differs in a level, and V LL are impressed to a line electrode in AC or in pulse and do not make it 

generate an electric charge as ** shows, in making an electric charge generate, as ** shows, DC 
potential is impressed to it. If positive potential order shows the height relation of each potential, 



it is V D , Vp|_|, V mf V floor |ine , and V^. The height relation about the potential V FH >V s >V floor |jne 
also exists. 

[0026]Next, operation of the electric charge generating part shown in drawing 2 is explained. 
First when the line electrode of the electric charge generating controlling element of eye i line 
goes into an operating state, by **, in drawing 3 , it is impressed by line electrode wire 2j whose 

AC potential shown is the i-th, and to other line electrode wires. The constant potential of V LL 

shown by ** in drawing 3 is impressed, or it is made floating. By using the applying state of such 
potential, it is generated by the electron in the finger hole 5a of each line electrode 2 on line 
electrode wire 2j. 

[0027]And each finger electrode is chosen for each line electrode 2 i-th on line electrode wire 2- 

one by one into an operating state. That is, potential V floor |jne lower than screen electrode 

potential V s is impressed to corresponding j-th finger electrode wire 5. to extract an electron 

from the j-th screen hole 7a i-th on line electrode wire 2j. The electron by which it was 

generated in the finger hole 5a moves in the direction of the screen electrode 7 in which positive 
potential was impressed from the finger electrode 5, and is extracted from the screen hole 7a by 
impression of this potential V floor K . 

[0028]On the contrary, the corresponding finger electrode wire should just hold the same state 
as other finger electrode wires which are impressing potential V FH to extract an electron from 

the screen hole 7a. 

[0029]Although operation of an electric charge generating controlling element is usually 
performed in the atmosphere, it becomes possible during operation of an element to aim at 
improvement in the reliability of an element, or endurance by controlling atmosphere at least. As 
a suitable atmosphere, nitrogen (N 2 ) 100 % or argon (90%) +2 carbon monoxide (10%) is 

mentioned, for example. 

[0030]The above-mentioned example showed what was used as the single hole, as the finger 
hole formed in a finger electrode was shown in (A) of drawing 4 , but a finger hole can also be 
made into the multi-holes structure which consists of two or more holes as shown in (B) of 
drawing 4 , and (C). Improvement in generating charge quantity can be aimed at by making a finger 
hole into multi-holes structure in this way. 

[0031]Next, it is based on the manufacturing process figure of drawing 5 , and the 2nd example 
and a manufacturing method for the same are explained. In order to manufacture the electric 
charge generating controlling element in the 2nd example, as first shown in (A) of drawing 5 , the 
insulating substrate 1 1 which consists of quartz (glass) etc. is prepared, and patterning formation 
of the line electrode 12 is. carried out on this substrate 11. As a material of the line electrode 12, 
the metal of gold and golden-palladium, silver, or a palladium system other than platinum, etc. are 
used. This line electrode 1 2 may use a lower layer as low resistance metal membranes, such as 
aluminum, and may constitute it from double layer metal membrane structure which forms metal 
membranes, such as metal of platinum, gold, and golden-palladium, silver, or a palladium system, 
in that upper part. The line electrode 12 is formed in around 1 micron in thickness, for example 
of manufacturing processes, such as a sputtering technique or a vacuum deposition method. 
[0032]Thus, after forming and carrying out patterning formation of the line electrode 12, the 1st 
insulator layer 13 that consists of silicon oxide or silicon nitride is formed according to 
manufacturing processes, such as plasma CVD (Plasma Chemical Vapor Deposition). The 
viewpoint of electric pressure-proofing to about 2 microns are enough as the thickness of this 
1st insulator layer 13. After forming the 1st insulator layer 13, in order to remove the 1st 
insulator layer 13 of a portion in which a finger hole is formed, patterning formation of the resist 
film 14 is carried out with the photolithographic method. 

[0033]Next, after using the resist film 14 as a mask,, removing the 1st insulator layer 13 
selectively, and removing the resist film 14 continuously, as shown in (B) of drawing 5 , the 
ferroelectrics film 15 is formed, as a material of a ferroelectrics film, it is called PLZT which 



added the lantern (La), and a certain ** Y1 to PZT (lead zirconate titanate) and PZT — a thing - 
- ^**********. this ferroelectrics film is formed by processes, such as the organic metal CVD 
(MOCVD) method, — that thickness — the driver voltage for electric charge generating — 
several — in order to decrease below to 10V, thin film forming is carried out to about 1-10 
microns. 

[0034]Subsequently, the finger electrode layer 1 6 is formed on the ferroelectrics film 1 5. As a 
material of the finger electrode layer 1 6, the metal of gold and golden-palladium, silver, or a 
palladium system other than platinum, etc. are used. This finger electrode layer 16 is good also 
as a double layer metal membrane structure which used the upper layer as low resistance metal 
membranes, such as aluminum, molybdenum, or titanium, and formed metal membranes, such as 
metal of platinum, gold, and golden-palladium, silver, or a palladium system, in that lower part. 
This finger electrode layer 1 6 is formed, for example of manufacturing processes, such as a 
sputtering technique or a vacuum deposition method, and that thickness is around 1 micron. 
[0035]After forming the finger electrode layer 16 as mentioned above, as shown in (C) of drawing 
5, patterning formation of the resist film 1 7 is carried out with the photolithographic method for 
the patterning formation of a finger electrode. And the resist film 1 7 is used as a mask, the finger 
electrode layer 16 of an unnecessary portion is selectively removed by dry etching or the wet 
etching method, and the finger electrode 1 6a is formed. 

[0036]Next, as shown in (D) of drawing 5 after removal of the resist film 17, the 2nd insulator 
layer 18 is formed by the applying methods, such as a spin coat method, on the finger electrode 
16a. As a material of this 2nd insulator layer 18, polyimide or resist is preferred and that 
thickness is 10-100. The range of a micron is desirable. Then, a sputtering technique or a 
vacuum deposition method is used on the 2nd insulator layer 18, and single-level-metal films, 
such as molybdenum, titanium, titanium nitride, or aluminum, or the double layer metal membrane 
which consists of such materials is formed. Then, it forms in the field of a request of the resist 
pattern 20 for patterning a screen electrode with the photolithographic method, then patterning 
formation of the screen electrode 19a is carried out using the dry etching method or the wet 
etching method. About 1 micron is enough as the thickness of this screen electrode 1 9a. 
[0037]By subsequently, the dry etching method using [ as shown in (E) of drawing 5 , use the 
screen electrode 1 9a etc. as a mask, and ] oxygen plasma or the wet etching method in a drug 
solution. Only the 2nd insulator layer 1 8 is removed selectively and the space part 1 8a for 
electric charge passage is formed in the lower part of the .screen hole 19b. Thereby, the electric 
charge generating controlling element of the 2nd example is obtained. 

[0038]In this 2nd example, by making both the finger electrode 1 6a and the screen electrode 1 9a 
into multi-holes structure, Since the diameter of each hole of multi-holes structure becomes 
small compared with the diameter of the hole of single hole structure by being able to aim at 
improvement in generating charge quantity, and making a screen electrode into multi-holes 
structure as stated previously, It becomes possible to reduce the control voltage which controls 
the charge quantity emitted in the direction of a drum. 

[0039]Next, the 3rd example is described. In the 1st and 2nd examples of the above, although the 
screen electrode has section composition which provided one layer, also in the electric charge 
generating controlling element which has the 2nd screen electrode between a screen electrode 
and a finger electrode in section structure, the composition concerning this invention is 
applicable. The electric charge generating controlling element which has the 2nd screen 
electrode is an electric charge generating controlling element which can control turning on and 
off of an emission electric charge by potential which it is also called a doubles clean constituent 
child and is impressed between two screen electrodes. In this element, turning on and off of 
electric charge generating is performed by a line electrode and the finger electrode. 
[0040]The 3rd example is what applied the composition concerning this invention to the electric 
charge generating controlling element which has the 2nd above screen electrode, and drawing 6 
is a figure showing the section structure of the electric charge generating controlling element of 
the 3rd example. 

Identical codes are given to the member which is the same as the electric charge generating 
controlling element of the 1st example shown in drawing 1 , or corresponds, and the explanation 



is omitted. 

Although the point that the electric charge generating controlling element of this example differs 
from the 1st example is a point of having formed the 2nd screen electrode 8 between the 1st 
screen electrode 7 and the finger electrode 5 and the thing of single hole structure is shown as 
the planar structure of this 2nd screen electrode 8, It is also possible to, use the thing of multi- 
holes structure, of course. The 2nd component and thickness of the screen electrode 8 are the 
same as that of the component of the 1st screen electrode 7, and thickness. 
[0041] Drawing 7 shows the planar structure of the electric charge generating part of the 3rd 
example that has arranged the electric charge generating controlling element shown in drawing 6 
in two dimensions, and constituted it. The finger electrode currently formed in the line electrode 
of each electric charge generating controlling element and its upper part is the overlapping 
gestalt, and it is connected to a line in the direction of a line (width), and it constitutes line 
electrode wire 2j formed in parallel, 2 |+ j and finger electrode wire 5., and 5 |+1 . On the other hand, 

the 2nd screen electrode of each electric charge generating controlling element is connected in 
the direction of a sequence (length) at a line, 2nd screen electrode line 8j_ 1 formed in parallel, 8j, 

and 8j +1 consist of gestalten which intersect aslant said line electrode wire 2j, 2 j+1 and finger 

electrode wire 5 jf and 5 j+1 . The 1st screen electrode 7 most located in the upper part is 

extensively formed in common to each electric charge generating controlling element on section 
structure. And the 1st screen hole 7a is formed in the part where finger electrode wire 5 j( 5 j+1 , 

2nd screen electrode line 8j_ 1t 8., and 8j +1 cross, and the finger hole 5a and the 2nd screen hole 

8a are formed in the 1st screen hole 7a lower part. 

[0042] Drawing 8 is a figure showing the driving waveform of each part for driving the 
electrostatic image forming device of the 3rd example shown in drawing 6 and drawing 7 . First, 
1st screen electrode potential V g has negative potential fixed in DC to potential V D of the drum 

on which an electrostatic image is formed. Fixed DC potential V L is impressed also to the line 

electrode. On the other hand, two potential V SH which differs in a level, and V SL are impressed 

to the 2nd screen electrode in AC or in pulse. When two potential V pH which differs in a level, 

and V floor j. are impressed to a finger electrode in AC or in pulse and do not make it generate 

an electric charge as ** shows, in making an electric charge generate, as ** shows, DC potential 
is impressed to it. If positive potential order shows the height relation of each potential, it is V D , 

V SH' V S- and V SL* 

The height relation about the potential V SL >V FH >V L >V f j oor |. also exists. 

[0043]Next, operation of the electric charge generating part shown in drawing 7 is explained. 
First, if the finger electrode of the electric charge generating controlling element of eye i line 
goes into an operating state, It is impressed by finger electrode wire 5j whose AC potential 

shown by ** of drawing 8 is the Hth, and the constant potential of V pH shown in other finger 

electrode wires by ** in drawing 8 is impressed, or it is made floating. By using the applying state 
of such potential, it is generated by the electron in the finger hole 5a of each finger electrode 5 
on finger electrode wire 5j. [0044]And each 2nd screen electrode is chosen for each finger 

electrode 5 i-th on finger electrode wire 5j one by one into an operating state. That is, potential 

V SL lower than 1st screen electrode potential V s is impressed to j-th 2nd corresponding screen 

electrode line 8j to extract an electron from the j-th screen hole [ 1st ] 7a i-th on finger 

electrode wire 5j. The electron by which it was generated in the finger hole 5a moves in the 

direction of the 1st screen electrode 7 in which positive potential was impressed from the 2nd 
screen electrode 8, and is extracted from the 1 st screen hole 7a by impression of this potential 

V SL- 



[0045]On the contrary, the 2nd corresponding screen electrode line should just hold the same 
state as other 2nd screen electrode line that is impressing potential V SH to extract an electron 

from the 1 st screen hole 7a. 

[0046]Although the line electrode was made into constant potential and what was made to carry 
put AC drive of the finger electrode was shown by the above-mentioned explanation of 
operation, of course, it is also possible to carry out AC drive of the line electrode instead of a 
finger electrode, and to operate a finger electrode as constant potential. 
[0047]By the way, although both are enabled to reduce driver voltage required for electric 
charge generating, and control voltage required for control of an electric charge to tens of v or 
less by constituting an electrostatic image forming device using the electric charge generating 
controlling element concerning this invention, This means that the circumference drive circuit for 
driving an electrostatic image forming device can be constituted by Thin Film Transistor (TFT) 
which used as the base the thin film amorphous silicon or polycrystalline silicon formed on a 
glass (quartz) board. Then, the electrostatic image forming device which formed the 
circumference drive circuit on the same board, and constituted it is explained to be an electric 
charge generating part which consists of many electric charge generating controlling elements as 
the 4th example using drawing 9 . 

[0048]In drawing 9 , 51 is the electric charge generating part which arranged many electric charge 
generating controlling elements shown in the 1st - the 3rd example the shape of one dimension, 
or in the shape of two dimensions, and constituted them. 53 is the drive circuit constituted by 
TFT for driving the electrode wire arranged in the direction of a line (long side), and is connected 
with the electric charge generating part 51 with the wiring 55. In the case of the electric charge 
generating part by the 1st example, this drive circuit 53 is a driver of the line electrode wire. 
On the other hand, in the case of the electric charge generating part by the 3rd example, it is a 
driver of the finger electrode wire or the line electrode wire. 

58 is a pad section for operating the drive circuit 53, and is connected with the drive circuit 53 
with the wiring 56. 

[0049]On the other hand, 52 is the drive circuit constituted by TFT for driving the electrode wire 
arranged in the direction of a sequence (shorter side), and is connected with the electric charge 
generating part 51 with the wiring 54. In the case of the electric charge generating part by the 
1st example, the drive circuit 52 is a driver of the finger electrode wire. 

On the other hand, in the case of the electric charge generating part by the 3rd example, it is a 
driver of the 2nd screen electrode line. 

59 is a pad section for operating the drive circuit 52, and is connected with the drive circuit 52 
with the wiring 57. And all these components 51-59 are formed on the same board 50. 
[0050]In this example, although the drive circuits 52 and 53 showed what was constituted so 
that it might be arranged at the both sides of the electric charge generating part 51, 
respectively, of course, they can also constitute each drive circuit or one drive circuit so that it 
may arrange only in one side of the electric charge generating part 51. That is, for example, the 
drive circuit 53 of the electrode wire of a line writing direction can be arranged on both sides of 
the electric charge generating part 51, and, on the other hand, the composition which arranges 
the drive circuit 52 of the electrode wire of a column direction only in one side of the electric 
charge generating part 51 can be taken. 

[0051]The manufacturing process which forms the electric charge generating part 51 is used by 
manufacturing process which formed the drive circuits 52 and 53 by the well-known TFT 
manufacturing process first as a manufacturing process of the electrostatic image forming 
device constituted in this way, and was continuously explained in the 2nd example. 
[0052]The electrostatic image forming device which can drive by the low voltage, and has high 
resolution as compared with the conventional thing, and was excellent in homogeneity by the 
above composition is realizable. 
[0053] 

[Effect of the Invention] As it explained based on the example above, the electrostatic image 
forming device consists of this inventions using the electric charge generating controlling 
element constituted using the principle of the electron emission from the ferroelectric surface. 



Therefore, since it is markedly alike and generating of an electric charge is attained by small 
driver voltage as compared with the thing using the electric charge generating controlling 
element using the conventional corona discharge, achievement of the large voltage lowering of 
driver voltage is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the section structure of the single electric charge generating 
controlling element of the 1st example of the electrostatic image forming device concerning this 
invention. 

[Drawing 2] It is a schematic diagram showing the planar structure of the electric charge 
generating part which arranges two or more electric charge generating controlling elements 
shown in drawing 1 in the shape of two dimensions. 

[Drawing 3] It is a figure showing the driving waveform of each part for driving the electric charge 
generating part shown in drawing 1 and drawing 2 . 

[Drawing 4] It is a figure showing the example of plane shape of a finger electrode. 
[Drawing 5] It is a figure showing the manufacturing process for explaining an electric charge 
generating controlling element of the 2nd example of this invention, and a manufacturing method 
for the same. 

[Drawing 6] It is a figure showing the section structure of the electric charge generating 
controlling element of the 3rd example of this invention. 

[Drawing 7] It is a schematic diagram showing the planar structure of the electric charge 
generating part which arranges two or more electric charge generating controlling elements 
shown in drawing 6 in the shape of two dimensions. 

[Drawing 8] lt is a figure showing the driving waveform of each part for driving the electric charge 
generating part shown in drawing 6 and drawing 7 . 

[Drawing 9] It is an outline perspective view showing the 4th example of this invention. 

[Drawing 10]It is a figure showing the example of composition of the electric charge generating 

controlling element of the conventional electrostatic image forming device. 

[Drawing 11]It is an explanatory view for explaining the Paschen principle. 

[Drawing 12]It is a figure showing the relation between firing potential V s and a p-L product. 

[Drawing 13]It is a figure showing the device for making electron emission perform from the 
ferroelectric surface, and its driving waveform. 
[Description of Notations] 

1 Insulating substrate 

2 Line electrode 

2j and 2 j+1 line electrode wire 

3 The 1st insulator layer 



4 Ferroelectrics film 

5 Finger electrode 
5a Finger hole 

5j_ 1t 5j, and 5^ finger electrode wire 

6 The 2nd insulator layer 

7 Screen electrode 
7a Screen hole 

8 The 2nd screen electrode 

1 1 Insulating substrate 

12 Line electrode 

13 The 1st insulator layer 

14 Resist film 

15 Ferroelectrics film 

16 Finger electrode layer 
1 6a Finger electrode 

17 Resist film 

18 The 2nd insulator layer 
18a Space part 

1 9a Screen electrode 
19b Screen hole 
20 Resist pattern 

50 Substrate 

51 Electric charge generating part 

52 Drive circuit 

53 Drive circuit 

54, 55, 56, and 57 Wiring 
58 and 59 Pad 
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->Wifc*»6fca«B8£iwP***. 2& o) ±ie (1) «c«v^..«wittib'/y af* 

fcfcttU ?iJ*|Sltcia?iJS4xfc#®^56±SiJffll^^ro^ (10) ±1E (9) «fc*J^T» «&SB&ro£&ff;Wft2$* 

40 (11) «(IB»*fil~5 0V^Jx*»l«KlB«©ft«fft 
[00 17] fS*«8SB«<0|6Wl4, fl!EW*3S6XI4 »fiH»*Kj3^T, «ffi*£Mft*?0H#ttMtlJ( 
7E«o»«<fc»daS*fc*sv^T. Mie«Hir)S£«|S«rK I4, *y * K*>S^f4i^* h J: 9*5*«»tf»T» 

BF7^^^W*«WE«ar»ft»tlSI-StE±^»i* (12) ±E (ID JHfc*s^T, @fcfc&{*:||J|roKJSa<ift 

$ixTV5rilr!|#gl;i:i-2)t<OT-fc2.. 10~100 5 t a vcogsffl-c*)^ r. k £#$£-^.5. 

[0 0.1 8] -t<Df|»u *BtilcHL-Cftft£-J-«¥a* (13) WEf»*«l~5<DV^tv^l^|cE«cO#®^ 

(l) WEW*«l~3Wv^ix^l^lcE«ro»®« fcS^figlio** ^Dy'fy, fcst,* 

«»««P**fflrofl.»XO!t<oifffiF©«*a#».W7-f> so (14) ftnEW3R«4Xl45E«oft«ifejgfig^Hlw*JV> 
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(15) ±!2 (13) RXf (14) JfClio^T, *>!)-yft 

(16) fitJEM^3l6fe«cco|f>i;^^§icjoV^r, ft 

SrACPfiU Slff)^^!)-yfftS(j!7^>#-i 

(is) SUfei**il7fE«cro^i;^ffMHg^4s^r. « 
ffise^Sjij^^w^ v#-ft^&rj?fg2o** 
. ftffi&Adgibu 111 <r>7~^ v-ymmRVvJ ym 
m&-MQ.mz. LT\ »f£**5 

(19) S5EIS*«6 XI4 7£*<afMMU&«§$lttc:tt^ 

(20) ±15 (19) gHcfcl^T, ^H^fiN, hi> 

(21) BulSli*^ l ~5 <Oi^-fttri>i JH-fS$c<7>f£!;<£ 

(22) fIISii*JS8iE®W^ffi^^(l| i fc-v> T( M 
aielgSSr«fi£-f5»l^h7>v J ^^i|^fiitL/h^ > ft 30 

[0 0 1 9 J 

[ft ffl] *$8W4, ±E©J:5lc#jji$ftfc5jittftflc 

HB-ffi$SHf^£&$8 (technical report of IEICE ED 
93-146 (1993-12 ) pp. 81-88 ] fcfc^T, "SSBSftft 
PZT*?$**fl»&roftJMt^ttttl" t^p^-Y h/P 

T\ *a*^ro«*ttffl*:SJW«fr*ffl^Tff*, tw 
5&B©$fi£#fc$*i,T;v>S. H130 (A) (4, ;»Si 40 
X^J-^SilT^Sx^^roiefEflljtTfcS,, 201 14 

t) T-JfM£ft, ft®¥$ 1142000 A T*> 5 . 202 I4P 
ZT,fct>fc55£»&ft#-tr5« 

eOS^n^T'fcSo 203 l4Tg»ft*lT- *> 0 , ±SUftffi20 

i (pt) vB&zti x *<7>m$ 1 142000 

A?fcS„ 204 liSf-ftgfE^^ffl-t-SfcftOft^T-p- 
t>, ±g|5ft*I201 O±*r<0^10inro(73^f|Cfil:fiL.T 

0.13(0 (b) i4, zmmiztfumztizmmmtv 

*S. TSf5®fii203 IJt^ifictltfc!), *7 > KS 50 



>> ffl¥8-20 1 2 6 
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tttfcoTVS. _kg|5ftlS201 !4iiS^100 VgJtWjE 
ftffi^pP*D$tbrt'>5/JS, ^^UX&<j(c-304 <3 -300 V 

SS<o*ftffi^PPiB$n5. dcoi ^iMwf'W^ 

0.5 torrWTWJE^ftTTN 1 Sfc 9 Ottitift 
ffi^ld4ib-f^l3. lA/cm 3 tv^5- 

TV 5. 

[0 0 2 0] ^LT, 9 ro«*ttffl©]||Uite 

o^TI4, "±^ttffi^Eft(fl[05^<S(-*5^T^ftj* 
LTVfcft^JS, Aro^Vi^ftfficoEWJllIc: 
J:0»«SS#4tfc«*, ^««^flBft^icj;oT 

Kft<**ffi^ib*^t^ft^z)s»:IU$n5" iro^$ij^5 

Wfit LTt4, PZT (f^^UayifJS) ^ 
PZTtd^V^V (La) ^APLTcPLZTtf^fctf 
ifcilWi LTI4a^O<i{c x &-,<y 

*1994¥ 5 -»pp. 80-81lvl4, ^SlftflcWftffiW^- 

[0021] Hioid^LfcfgjfcroiMMWgi* 
^gwi;^^fi)a^- ; r-(c:t5VNT<4 > x^y->-ftffiw 

*ffi*^ib K7 AST-C0ggB|(4. ^200 ^DVi<t,t 
^^•5 t , HfJtbW^^CT'li, 0.5 torrJ£*J;0/£;>}-mi;iH4 
^ta$HTl^^, ifflftffi^bft^n-y^-CCO 
ffiUS: 1.0mm J; 0200 5 t a VgS^ -eiS-^JttLtf. **t 
Jl'Ptfc^Ttft^-W^ttJ^prte-cfc!?, SfcS^ipi: 

[0 0 2 2] rcD4p(c, 3iR«fc»8t«rfflvxfcftffi$& 
iSii»^-f$r^ffl-rs r. let •? , X - y VifeflijT 4 ^ 
ffl $ ti 5 ft /J>*ftWttftEE£il± T?ft 4*^18 1 1£ * 

[0 0 2 3] 

[^iSCT] ^JS^Jico^rittfBi-s,, mi 14, * 
T, 114535 (#5^) *»5>45lft«kai«-C. 2l4?iSS 



(6) 



ftB3¥8'-2 0 1 2 6 



4tty-< ymm 2 <D-u&um i <ommm 3 <D±mm 
-m<ft\ <f>bmzm$i3Li$.nktez>7 * >#-ns a 

T\ *-L>a5(c:m^iiiiffl(75?LgK6 a ^{ix-TV^So 714 
&&J;9ft5*? !>--vfl;1$-?, ^'^SClcm^ftiJffiifflo 
^■^ U->7L7 a Sr^x.TV^„ ±12^10^813 
lis ffiffi£l#g|5<!:&5:7.< y#-?L5 a&lHr<Di£{£ U 
y j ytf-mm 5 k y 4 ywm 2 offl \zt&$l £ tix 

wnj&wuo^Tii, ^i<ommm3ity^ymm2<D 

3li^7^>^-®1i5(73ii:T(c:ffMLTti:v\ * 

W*W**3lrM*itJWo^7^-#|tov>TI4, &o 
fg2 3US0iJft:fc^T, BttitfftiFJI-S. 

[0024J I! 2 14, mi ICtp Lfc«fiKwm^%4«"J» 
(CffM$nfc7'T>mil^2 i , 2,., ?rMLT^ 

5. &mffi&£.fflfflm : ?-<Dy ■< ytf—m&te&i 
<m ij$nzmmz&i&zti % fris 9 -r^mum 2, , 

2, . , i*»»»c3SJ6i-5Jl5ttiT?3fetTWt»fiK § -f 
>#-«f$5j , , 5> , 5j., Sr'«fiKLrv>5„ Wf 
Efl|jt±, -#±&lcfiHl1-5*iM-v«ffi7tt, # 

5o -tLT, ^^y-V7L7a*»7-f V«flMSl2, , 2 
,., i: 7 -< 5 j - , , 5j , 5;., O^-f- 

SSgfltffM^ftTio'J, y-^?L7 a <OT*IC7 

[0 0 2 5] B 3 14, HlftlfH2lt*UfclMrtf*«BJ* 

41\ K5A©m«tV. tt*fLT, 

!>-i*lHI«&V, ttDCWK-«©H*ffii:/j:o 

ti^s. 7 j ytf-mm\z\t, ^-</ucos^5 2 

14, (Dt^l-J; 7 It, i"</H£>gft.5 2o©liav t . t 

iOEUffi^d^i-t, v, , v F( , v,.,, v fl . , v 
■.itfcoTVS. £fc, v„>v, >v Pt ivsmtfclt 
o^TwWttl8flltfl^1-5. 
[0 0 2 6J &lt, El2|;i^LfcSffi38£&<D»f1=|to 
v^TRWI-S. *1\ ifTB»«»*ftW»*^-(09-r 
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^affi^l»^te»cA5 i , HI 3 ld*3^T0T*$n5 

ttic $ fcWfcoBMroRteiti-* r t It «fc 

1 0 0 2 7 ] -t lt> \&n<n>y4ywm2 l ±ro# 
10 igftsjis,, 1-ftfc>*>, i #gco9'(' y%mm.2> ±.<n 

j y->7L7 a itJm-f-^ttttlLfc^^ 

14, j#B0>7 -rv-tf-fcttiR 5 j It, **<J 

-v«tt«ffiv, J: 9 t)fi^mffiv Fl SrPnADl-5„ ;ro 

9-V«ffi7ro#|6)lt;fc»rU V-yjt7 a iOtt 
[0 0 2 8] iglt, H^Sr** U->?L7 a iDiUJL 

[0029] m$im±u®m?<»W)m*, ma 

LTI4, SIK (N 2 ) 100 %, 

=f> 00%) (10%) , ftftmtfbti 

[0 0 3 0] ±1ESiE16«-Ctt, 7-f^-««tt 

30 ^$n57^^-7Li4, |H 40 (A) [ZTjk-tiio 

4<D (B) , (c) fc*i-J:5K:, ffiftflro?L^&«S 
•7/uf-*-/w«it < »:1-5ri:'bT l ^^ 0 

[0 0 3 1 ] fct, JB2Hlfe«|&Ut-eoHjft^rS(«rB5 
o»tieBKt£^TBlfJH-5. m2||JgWc*3tt5 
®^l§4Si]»«^?r8a^1-5IC(4, 4rf3 5© (A) It 
^1"J;5lt, ^ (^9^)-*»i9J!t5l6HaMRiiSrffl 
40 f u &&&n±.\zy-'< yW&i2&s<t-~yifMfiSLi- 

5„ 7^ Vffi<il20«-itSfi L-TI4, e^Oflfelt, ^, r& 

^n«*^fiK txtez>m!§&mmM'&vmf& lx t «t v\ 

t'coSlifT'o -fe^|tJ;i5 x il$l$^D vfllj^lci^fig 
50 I0 0 3 2] ^roiplt^-fvmffi^fiRfltL. '<9- 



4 hyj KJ; ^*6^l3Sr, ^^CVD 

(Plasma Chemical Vapor Deposition) ^<b*COi^ifIig 

<0*fe»l*l3*^Lfcofe, yjytf-TLtfBf&ZtiZ 
»»«>*iol6liBti3Sr|ift4i-5fcftfc, ^Fyy^y 

[0 0 3 31 *1:, MRl4£-7**fc:LTmia> 
feftKl3&9ftft(c|$£U i^Ti/^ h»l4Sr|»* 10 
Lfcft, H50 (B) (c^1-J:5fc, 3*SMtft:fl(i5*j$ 

«+5. mmntm<Dtmk lthu pzt (^*yg$ 

<*\ PZT(dy>^> (La) £Ss*0L 
5 0 :©»■!«#«», *#!&JgCVD (MOCVD) 
4wfcftoBili«ffiSr»+VKTfciB:«i-5fc»|c, l 

~io^ * *>ummwmf&$tiz> 0 
[0034] ftv^-e, ^mwii5±(cy^>^ms 

■U6*r»J5fc*5. ^^f-*ffiBtI6<Ott»t Ltd 20 
[0 0 3 51 JW±OJ:5tUT7-f ^-«ffi«i6*fiK 30 

lc x 15^ (c) l^-f-j;?^ *h!iy^77>f-tt 

[0 0 3 6] M»l7^|»*^, B5 0 

(D) (-^i-J: ^-«*16a±lC, *t:V 

3- nsfeft xtomsmizi n&mmis&Mi&i- 40 

^py«^SU\ ^<D&, »2<OffiftjRl8± 
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[0 0 3 7] ft^-C, EI 5 CO (£) tC^+i^JC, 

* * ]) -V7L19 b coT^lcm^iiigfflto^ rfl^518 a £?g 

[0 0 3 8] :o»2*Jli«t*JV^-Ctt, 7j>-tf-m 
Hl6a <h*^ y — vl;jgi9aOt^-fixfc-r/^^— /Wfll 

[0 0 3 9] »3*»«|col^TRWi-5 0 ±IB 

tfjx, 2o<o^^y->m«fSi:Ri*Pi--5®fiitcJ:o 

[0 0 4 0] fR3Hig0iJte s ±ISC0«t 5ft^2o^^ y 
S:3ifflLfct)<o-c, H6te N A3HlkMoRffi»£IH«l 

»#Srf+L, -toRWSr«*i-5 Q r^HJg^JO®^ 

t7 * yx-nms k<Dmz$s2<Dx? y-v 

«S8«rRWfc^T, :oS2co^^ y-yii8W? 

Tfc5 0 -ftjb\ ^2CD^^ y-^«;«8(Z)fl|j**t^XV 
[ 0 0 4 1 ] m 7 0 6 Lt«^«4*]»*^Sr 
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-«ffi$5i , 5,., £tH$LT^5 0 #«]Kf« 

-f >#-ttffi»5i , 5,., t*4»tc^Mi-5?B|8"cafe 

8 j , 8,., «:#McLTV*5 0 Bfffi«3t±, -#±»fc 

*\ctiLX&m\z±mtfy£#&isixX^S. fit, JR 
K^)X^!J-V|L7a^7^i/-M5 i , 5,., 
ig2W^^y-yt«j»8 j ., , 8, , 8i., tf>£^ 10 
i-5S9flc:JKfiK$ixT*J»?, % l <7)** y ->?L7 a T 
#{C:7-0#-:fL5 a £^2<7>;*^ y-V^L8 atfiBfjt 

[0042] H 8 tt % H 6 &tf 0 7 (C^ LfcSH 3 J|jjfe0ij 
^WSfcte, l/^I45 2oiDtfi:V s ,i:V»L^ 20 

+ V„, Vsh, V s , V SL t*oT*5!9, *fc, V 

S i>v F h>Vl >v fl tv^Sttlcov^coiisiSH^t 
[0 0 4 3] D 7 fc* Lfc«W»4»o»fffco 30 

5(07 ^>#-?L5 a * 

10 0 4 4] tit, iSlO^^V^-mteSftSi ± 

(o&7 j^x-nfestmtfe&m*^ #sg2<D;**y 40 
tf-waui 5 s ±<o j# 1^1^^ y->-?L7 a x 

9«^S:ttfflLtV^»^tt % ^15 j #B(D^2co 
* ?))->"mm 8 «fc o E«tt^HM«i* JxfclB lo^^y 

-VflUS 7 ^*ffi]^»i U gl^^y ->?L 7 a <fc 
[0 0 4 5] mT-^g 1 ? V - Vft 7 a J: *) 50 
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sift t m cftm t{s*mutf ± v \ 
[0 0 4 6] tits, ±e»fMttW"Ctt, 7-fy»- 

strife, fcBRTfc-ek*. 

[0 0 4 7] 5 «ffifj6*W»*^ 

*£Lfc Thin Film Transistor (TFT) j£ 

[ 0 0 4 8 ] m 9 KlfcVvc, 5U1 g| ! ^ 3 
bfc«ffir«4IW«i*^Sr.**fi 1 ftjctt, *)5V>(12»: 

322) *l«lJ^EM4nfc«WfelB»t"«fc»o, TFT 
KJ:0*fiK'5*tfcJEiiiaBT*)9, iBIftss^J: 0«ffi« 

Z>tLlb<ns<y K»-C*)0 % IB«|56fCj; «9|g»)|HlK53t*S 

[0 0 4 9] 52tt?iJ (MiZ3) *rtltBM*4tfc« 

«?rSgt!)-r^fc^(D, TFT(dJ;«9«^$ttfcigli!)0 

y-v®ffi|ft(7) K7>f'<-ld/j:oT^5o *fc.59«JK» 

0fE^!)(H]^52<t^^nTV^^ o -t LT > ^ttb<0±T 
O«|j*B*51-59f4|iI-*«50±»iUg**jxTl^5 q 



(9) 



0 126 
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[0051] z<n±o\zm&Ltzftm&rtf&mw<Dmi& 
ij[HiK52 ( 53£?iMu ^^xm2mmm\^^xmm 

[o 0.5 2] VX±.<Dffif&\z£ *) s '&*<nh<nttk&L 

t, &mi£xmm^mx\ lri®-& 

[0 0 5 3] 

[mi] ^«n^«s»mib»AKBo]iiiiijtMoi)i 

[0 2] Hll^Lt«^»^J#*^Sr««rffl2*5c 

[0 3] Hl&VB2^Lfcl3»»4»Sr«B»i-5fc 

[IS 4] >^f-««ospB5Jgtt«fr«i-Ht?fc5. 
[0 5] *«Wa>»2 3l*Wo«ffif364H»* J FXrJ«* 

[0 6] *^0^co^3^J£0iJcom^*SiJ«^co»® 

ffit&^l-0-cfcs o 

[07]06 Kir. Litwttmmmm^mnkm 2 &te 

[0 8] H6XVH7fc*Lfc«?«f584«B*«Bi(ii-5fc 

[0 9] *mm<nn4^Mm^i-nmmmvhz 0 

[0io] ft*o»«^AKBo«|iir«^iH«p*?a>«| 

[0n] '<yis*>fem*WLW^htz-£><nmmx+h * 
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* 5o 



[012] amflBtelBEVs ip • LatwHfi5S:*+|g 

[013] awaftsasA^m^ttUifffe-arsfc*^ 

1 te^ss 

2 yjymm 

10 3 » 1 O&ftlS 

4 aR«»K 

5 7^ 

5 a 7j>jf-Jl 

5 j . , 5 j , 5 j., y-otf-mmm 

6 £2 0>«flMK 

7 y->©§ 

7a ^^y-^fl. 

8 £2 0)** y-^fl;fii 
11 Ife^Ste 

20 12 y-r>a^ 

13 3? 1 <M&mm 

14 MR 

15 imn&m 

16 

16 a 7^ytf-mm 

17 i^* hBt 

is m2(o&mm 

18 a ^WSB 

19a **y->-mi£ 

30 19 b ^y-^TL 
20 Ix^* — y 

50 

51 «ff8±«B 

52 KifjlUSS 

53 emem 

54, 55, 56, 57 
58, 59 / ' y K 



[03] 
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